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INTRODUCTION:

Long Lake (WBIC 2478200) is a 272 acre seepage lake in central Polk County, Wisconsin
in the Town of Balsam Lake (T34N R17W S07 NE NE). It reaches a maximum depth of
just over 171t in the central basin and has an average degfipadximately 11ft (Busch

et al. 1969) (Figure 1). Long Lake is eutrophic trending toward hypereutrophic, and
visibility is generally poor with summer Secchi readings averaging 4.6ft since 1992

( WDNR 2017) . The bott om sitmbbasinisaredeminately t h e
thick organic muck, while exposed points and most north/south shorelines are dominated
by gravel and sand

LAKE SURVEY MAP i —ouRrT

Figure 1: Long Lake Bathymetric Map

BACKGROUND AND STUDY RATIONALE:

Long Lake and the Long Lake Protection and &litation District (LLPRD) have an

extended history of battling Curlgaf pondweedRotamogeton crispggCLP) - an exotic

invasive species that thrives in the nutrigoh sediments found in many parts of the lake.

In the past, CLP often grew so dehsin the spring and early summer that it made lake
access and boating di fJunetoedrhiuly feoascenceveas dent s
also cited in past studies by Barr Engineering and the Polk County Land and Water
Conservation Department (PCLWED as a signi ficant contri bu
phosphorus | oad, and it was at | east part:.
summer toxic blugreen algae bloomdn 2010, after years of study, the LLPRD and the
Wisconsin Department of Nafal Resources (WDNR) authorized an initial lakewide

herbicide treatment of over 65 acres of CLP. The LLPRD treated nearly 57 acres again in
2011, and 58 acres in 2012. After wupdatin
Management Plan (APMP) ir022, it was decided to treat just 27 acres in 2013, and only

20 acres in 2014Althoughthe 20162013 treatments resulted in highly significant

reductionsin both CLP coverage and density on the |déke,2014 treatment showed no
significant change frompretreatment levels A follow-up survey of CLP turions in the

|l akebs sedi ment also suggested 2015 CLP 1|e
the | ake. Based on these dat a, and foll ow
and APMP diretor Cheryl Clemens (Harmony Environmental) in the fall of 2014, it was
decidednot to treat CLP in 2015




An unusually early spring in 2015 apparently produced ideal growing conditions for CLP
on Long Lake. Unexpectedly, the June 2015 pmitgrcept maitoring survey found

CLP was present at 45.1% of sample sites within historic CLP ared&igure 2). Of these,

139 had moderate to high density CLP sugge&t§% of these areas had the potential to
impact navigation. A concurrent bed mapping surveyifa 13 areas with canopied

monotypic CLP of varying densities that coved&i21 acres or approximatel.9% of
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Figure 2: 2015 June CLP Exploratory and Bed Mapping Surveys

At the fall LLPRD board planning meeting led by president Michael Langer and APMP
director Cheryl Clemengponcerns were raised abdle June survey maps as well as the
fall CLP turion sediment data that suggested CLP had made a significant rebound
throughout much of the lakm 2015. After much discussion among board memlitersas
decided that herbicide treatments (not to exceed 35 acres) would resume in 2016

As the fall 2016 turion survey showed turion levels were still higher than in 2014, the
LLPRD decided to continue treatments in 2017. Following the M2913 Aquathol K

® application on 3.65acres of CLP (12%

of

t he

| a k(Biguse 3)sourr f ace a

June5-6" posttreatment survey found a highly significkiewide reduction of CLP
suggestinghetreatment at this dosai@ereage impacted tlemtire littoral zone Hoping
turion levels would declinturther, the LLPRD, requested a late fall survey to determine
remai

the level of any later€@LPt ur i ons
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Figure 3: Long Lake with 017CLP Treatment Areas



CLP LIFE HISTORY AND STUDY OBJECTIVES:

Although Curlyleaf pondweed occasionally reproduces by seed, the vast majority of
plants resprout fromatiff overwintering buds called turions that are normally produrced
numberby the plants prior to their late June/early July senescence (HBiguhdter the
pineconelike turionsgerminate in late fall or early wintgolantscontinue to grovslowly
under tke ice Following ice out, growth accelerates, and @aapidly canopy allowing
them a competitive advantage over slower growing native spé&agers 2005)

Figure 4: Germinating CLP Turion

Research suggests approximately 50% of turions germinate in a growing season while the
rest remain dormant until the following growing season when another 50% will germinate
(Johnson 2012). Depending on the level of turions at a given location and krtloating
latentturions may be able to survive fover 5 yearsn the sedimentt may take several

years of control t (R Newraa WftM ubpbobdéishedltata)j i on b a

Following the2017 summer growing seasowe conducte@ posttreatmerttirion survey
The goals of the survey weredeterminghe level of remainin@€LP turionswithin the
lakeds historic high density CLBreasand, if there werany presento predictwhether
their numbersuggested there would likely baough to causeavigation issues in 281
This report is the summary analysis of that survey conducted on OciB8y 2017.



METHODS:

Fall Ponar Dredge Turion Survey:

Within the i1 nitial 2013 proposed treat ment
Tools Extension to ArcGIS 9.3.1 to generate offset regular points at the rate of 2/acre. We
alsoadded 10 additional points in thin areas of the polygons where tleee@aovpoints,

or in areas that fell outside the polygdhatwe thought had the potential for CLP growth.

This samesampling grid waslsoused in2014, 2015,2016,and 207 to allow for the

most accurate comparisepossible(Figure5) (Appendix I). For easen determining the

total impact of the current treatment prograve left the 203, 2014,2015 and 2016

narratives in the results section ofigreport.
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Figure 5: Turion Survey Sample Points

During the surveys, we located each paeiith a handheld mapping GPS unit (Garmin
76CSx) and usedRetite Ponar dredge with a 0.023286in?) sample area to take a

bottom sediment grab from each side of the boat at each location. These samples were
then rinsed in a fine sieve to separate batdediment (Figure 6). Samples with high
numbers of turionsr significant amounts afetritus were bagged for later analysis

which time we discarded all rotten turions, tallied all live turions, and multiplied the
combined total live turions from ¢htwo samples by 21.53 to estimate turiorigitreach
location. This value gives an idea of how many CLP plants will germinate in an area
during the 208 growing season.






DATA ANALYSIS:
We entered all data collectedto an Excel spreadshestid used standard formulastive
data analysis tool pack to calculate the following:

Total number of points sampled: This value is the total number of points on the lake
within each study area. We totko Ponar samples at each point.

Total number of live turions: This value includes all live turions found at all sites within
a study area.

Total number of points with live turions: This number includes all survey sites that had
at least one turion iaither of the Ponar samples taken at the site.

Frequency of occurrence: The frequency ofurionsis generally reported as a percentage
of occurrences at all sample poinfghe value is used to extrapolate coverage within the
study area.For example, if 20% of all sample sites haweons it suggests that 20% of the
study areavill have at least sme Curlyleaf pondweedoveragehe following year

Points at or above nuisance levelThis value gives the number of survey sites within the
study area that were above firedictednuisance threshol@Figure7). Research suggests
that wherthe turiondensity is at or above 200mhef o | | o wi @LE grgwehhas thes
potentialto at least moderately impair navigati@ohnson 2012).
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Figure 7: Predicted Navigation Impairment Based on Turion Density

Percent nuisance level:The percentage of nuisance points divided by the notalber of
survey points can be extrapolated to determine what percent of the stutigsatka
potential tohave at least moderate navigation impairment duringeitegrowing season.

Mean turions/m? This value is the average number of turioifsvhen pooling the data
from all survey sites regardless of whether or not they had tupi@sent

Standard deviation of turions/nt: This value tells us how far apart the data is from the
mean. A low standard deviation suggests most points have a turion densityaghaimilar
to the mean, while a high value suggéiserewas greagr variability in turion density
within the sample area.




20132014,20142015 20152016,and 2016-2017 Significant Differences

Data from the 203, 2014,2015,2016,and 20% surveys was compared using paired t
tests as we returned to the same sites during each sifeayoveryear differences were
determined to be significant pk .05, moderately significant at< .01, and highly
significant atp < .001(Tables 1-4).

RESULTS AND DISCUSSION:

2013 Fall Ponar DredgeCLP Turion Survey:

During the November 10, 2013 Ponar dredge surveygonateda total of 56CLP turions
at 28 of 75survey points (37.3%overage Of these, none exceeded the expected
Anui sance |?eamrdohlywix poirdts tabie® Fain(Figure8) (Appendix I).

We found the overall mean density was just 16.07 turionsith Area 1 haing the

highest mean density at 34.19 turions/mMhese low values suggest that, even at its worst,
CLP was unlikely to cause significant navigation impairment in 2@réken down by
areajt appeaedthelatent turion bank in Areas &, and fmayhavebeennearly

exhausted We also notethat the deeper edges of Areas 2 atab&edto be nearly turion
free. Only Area 1seenedlikely to have CLP over most of its area2idl4.
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Figure 8: 2013 Fall CLP Turion Survey Density and Distribution




2014Fall Ponar Dredge CLP Turion Survey:

Following the unsuccessful herbicide treatment in the spring of 2014, we found a total of
59 CLP turions at 27 of 75 survey points (36.0% coverage) during the Oc®281%1

survey (nearly identical to the 56 turidiogind at 28 points in 2013). Of these, none
exceeded the expect e’andiusteigt poimts @p flore sixdénl 0 o f
2013) topped 50 turions/iFigure 9) (Appendix Il). Comparing these results to the 2013
turion survey, we found that tlecrease in lakewide turion levels was not significant

(p=0.43) as the mean density/increased only slightly from 16.07 turions/in 2013 to

16.94 turions/rhin 2014 (Table 1).

As in 2013, Area 1 had the highest mean density (32924md four paits suggested the
possibility of at least some very low to low navigation impairment. Areas 6 experienced a
slight increase in density that was not significg(46), and Area 7 showed a nearly
significant increasepE0.05); however, neither of thesea areas had any points that
suggested there might be anything greater than a very low chance of navigation
impairment in 2015. Area 2 also had regular turions, and, although the turion survey did
not capture the data, the exploratory and posttreatmergysusuggested that CLP was
reestablishing in the central and eastern ends of Area 4.

Figure 9: 2014 Fall CLP Turion Survey Density andDistribution



